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doi:10.1016/j.pedneo.2012.04.003Background: “Late preterm” defines infants born at 340/7 through 366/7 weeks’ gestation,
which comprise a majority of preterm births. These infants were treated clinically as “near-
term” in the past, but recent studies have implied increased morbidities that differentiate late
preterm and term infants. The purpose of this study was to examine the prevalence and clin-
ical complications that could be associated with late preterm birth, as compared to term.
Methods: This was a retrospective cohort study that reviewed infants born in a medical center
in Northern Taiwan during a 2-year period between 2008 and 2009. Maternal obstetrical
factors, neonatal demographic distributions, and neonatal complications were compared
between full-term and late preterm deliveries.
Results: During the study period, there were 7998 live births in the institute, including 6507
term and 1491 preterm infants. Of the latter, there were 914 (61.3 %) born after 34 weeks’
gestation. The Neonatal Intensive Care Unit (NICU) (including a special care nursery) admission
rate was higher in late preterm infants when compared to term (36% vs. 2%), and was 74%, 43%,
and 21% in infants born at 34, 35, and 36 weeks’ gestation, respectively. Compared with term
infants, late-preterm infants had longer hospital stay if admitted to NICU (including special
care nursery) (17 days vs. 10 days), and they were associated with increased risk of neonatal
morbidities, including respiratory distress syndrome (2.6% vs. 0.02%), respiratory distress of
other etiologies (16% vs. 2%), culture-proven sepsis (0.7% vs. 0.2%), hypoglycemia (3% vs.
0.4%), temperature instability (0.4% vs. 0.05%), feeding difficulty (2% vs. 0.4%), and hyperbilir-
ubinemia needing phototherapy (14% vs. 3%). Late-preterm infants also had higher hospital
readmission rate (4.4 % vs. 2.3%, p< 0.001) and neonatal mortality rate (0.3% vs. 0.08%,
pZ 0.03).eonatology, Department of Pediatrics, Chang Gung Children’s Hospital, Number 5, Fu-Shing Street,
org.tw (R. Lien).
an Pediatric Association. Published by Elsevier Taiwan LLC. All rights reserved.
172 M.-L. Tsai et alConclusion: Late-preterm infants have increased risk of neonatal morbidities associated with
organ immaturity. The results of this study emphasize the importance of judicious obstetrical
decision-making when considering late preterm delivery, and the need to set up anticipatory
clinical guidelines for the care of late preterm infants.
Copyright ª 2012, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Preterm birth, defined as birth that occurs on or before the
end of the 37th week (259th day) of pregnancy, counting
from the first day of the last menstrual period, is
a conventional medical terminology endorsed by the
American Academy of Pediatrics (AAP), the American
College of Obstetricians and Gynecologists (ACOG), and the
World Health Organization.1,2 Although preterm infants is
a category known for its high mortality and various
morbidities, the overall incidence of prematurity-related
complications decreases significantly if the infant was
born after 34 weeks’ gestational age. In obstetric and
pediatric practice, those infants born with less degree of
prematurity are often considered functionally as full-term,
and often are cared for in the well-baby nursery after birth.
It was not until the last decade that special health concerns
of these “near-term” infants arose.3,4 Mounting reports
identified increased morbidities that differentiate late
preterm and term infants. Furthermore, there was an
awakening concern about using the term "near-term,"
which connotes that the infant is almost term and almost
fully mature, might lead health care professionals to
underestimate the inherent risks to these infants.
General consensus came with the 2005 workshop, “Opti-
mizing Care and Outcome of the Near-Term Pregnancy and
the Near-Term Newborn Infant,” sponsored by the National
Institutes of Health, which recommended that infants born at
340/7 through 366/7 weeks’ gestation after the onset of the
mother’s last menstrual period be referred to as late preterm
to emphasize that these infants are preterm and, as such, are
at risk of immaturity-related medical complications.5 In past
decades, rising trend of preterm births was caused by an
increase in the birth rate of late preterm infants.6 In those
infants born late preterm, increased morbidities related to
physiologic immaturity of the respiratory, metabolic, neuro-
logic, and immunologic systems have been observed.7 It was
also noted that they had a higher rate of hospital readmission
during the neonatal period.8
It is important to discern the epidemiology and the
actual neonatal morbidities of late preterm delivery, so
that evidence can be provided to guide obstetrical
decision-making and to direct anticipatory care for infants
at risk. To our knowledge, there has been no previous study
reported from Taiwan. The aim of our study was to examine
the prevalence and clinical complications that could be
associated with late preterm birth, as compared to term.
2. Methods
This was a retrospective cohort study of all late preterm
live births (340/7 to 366/7 weeks of gestation) during the2-year period between January 2008 and December 2009 in
Chang Gung Medical Center, Lin Kou, Taiwan. Patients were
identified, and the relevant clinical information was
collected from electronic medical records. Full-term
infants (370/7 to 406/7 weeks of gestation) born in the
same institute during the same period were chosen and
served as control group. In those infants who were
admitted to special care units other than well baby nursery,
their maternal obstetrical factors and neonatal demo-
graphic distributions were collected. Maternal obstetrical
factors included hypertensive disorder of pregnancy
(chronic hypertension, pregnancy-induced hypertension,
and preeclampsia), diabetes (gestational and established),
mode of delivery (cesarean section or vaginal delivery),
indication for delivery (onset of labor, rupture of amniotic
membrane, antepartum hemorrhage, abruption placentae,
or fetal distress), indication for cesarean section (previous
cesarean section, placenta previa, breech presentation, or
unclear), multiple pregnancies (twins or triplets), and
pregnancy outcome of major neonatal congenital anoma-
lies such as pulmonary hypoplasia, congenial heart disease,
structural malformation, and chromosomal anomalies.
Demographic features of the newborn included gesta-
tional age (calculated from onset of the mother’s last
menstrual period), sex, birth weight (in grams obtained
after delivery within 1 hour after birth), and Apgar scores at
1 and 5 minutes after birth.
Outcome measures of neonatal complications included
neonatal morbidities, admission to the neonatal intensive
care unit (NICU; including special care nursery), duration of
hospital stay if admitted to NICU or special care nursery,
rate of hospital readmission within the neonatal period,
and neonatal death. Criteria of NICU or special care nursery
admission could be any of the following: birth body weight
less than 2200 g, gestational age less than 34 weeks,
respiratory or circulatory instability, hypoglycemia, signifi-
cant hyperbilirubinemia, suspected sepsis, or the need for
close monitoring as assessed by a neonatologist.
Neonatal morbidities included respiratory complications
[respiratory distress syndrome (RDS), transient tachypnea
of newborn (TTN), persistent pulmonary hypertension
(PPHN), pneumonia and air leak syndrome], apnea events
(cessation of breathing for longer than 20 seconds, or any
duration if accompanied by cyanosis and bradycardia),
culture-proven sepsis (early-onset or late-onset, divided as
infections occurring before and after 1 week of life),
neurologic complications (convulsion, periventricular leu-
komalacia, intraventricular or intracranial hemorrhage),
hypoglycemia (blood glucose level of less than 40 mg/dL in
capillary or venous blood sample, and criteria for checking
serum glucose: small for gestational age, infants of
diabetes mothers, giant babies with birth weight more
than 4000 g, or clinical symptoms associated with
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temperature of less than 36.0C or higher than 38.0C,
detected within 4 hours after birth and every 8 hours until
discharge), hyperbilirubinemia needing phototherapy
(indication for phototherapy based on guidelines from AAP
20049), hypocalcemia, anemia needing blood transfusion,
and feeding difficulty.
Diagnosis of congenital heart disease was made by
pediatric cardiologist with confirmation using colored-
Doppler echocardiography. Symptomatic patent ductus
arteriosus (PDA) was diagnosed according to cardiovascular
dysfunction score,10 clinical signs of congestive heart
failure and high ratio of left atrium to aortic root size.
Treatment of symptomatic PDA could be medical or by
surgical ligation.
Statistical analysis was performed using SPSS software
version 12.0 (SPSS by IBM, version 12.0). Data analysis was
performed with the Pearson chi-square test for categorical
variables. Continuous variables were analyzed using the
independent t-test for between-group comparison. Differ-
ences were considered statistically significant when p< 0.05.3. Results
During the study period, there were 7998 live births in the
institute, including 6507 term and 1491 preterm infants. Of
the latter, there were 914 (61.3%) infants born after 34
weeks’ gestation. Overall, these late preterm infants had
high neonatal mortality rate of 0.3%, as compared with
0.08% in term infants (pZ 0.03). There were 36.8% of the
late preterm infants and 7.2% of the full-term infants
admitted to NICU (including special care nursery). These
data are shown in Table 1. Three patients in the late
preterm group died, each due to hydrops fetalis, severe
respiratory distress syndrome and congenital myopathy,
respectively. On the other hand, five term infants died, two
of perinatal asphyxia, two of severe respiratory distress,
and one of Ebstein anomaly. The NICU admission rate was
higher in late preterm infants when compared to term
infants (36.8% vs. 7.2%, p< 0.001), and was 73.7%, 43.4%,
and 20.9% in infants born at 34, 35, and 36 weeks’ gesta-
tional age, respectively. Late preterm infants also had
higher rate of hospital readmission during neonatal period
when compared to full-term infants (4.4 % vs. 2.3%,
p< 0.001). Reasons for readmission (data not shown) in
order of decreasing frequency were hyperbilirubinemia
needed phototherapy, urinary tract infection, lower respi-
ratory tract infection and feeding-related problems in both
late preterm and full-term infants. Birth weight (mean 
SD) of NICU or special care nursery admission infants wasTable 1 Incidence of NICU/special care nursery admission/read
Late preterm
34 wks (nZ 157) 35 wks (nZ 274) 36 w
Admission (n, %) 116 (73.9) 119 (43.4) 101
Readmission (n, %) 10 (6.4) 13 (4.7) 17 (
Mortality (n, %) 1 (0.6) 1 (0.4) 1 (0
*Total late preterm infants compared with term infants.2290  530 g in late preterm and 3090  530 g in full-term
infants. There were no significant differences of gender
distribution or Apgar scores at 1 minutes and 5 minutes
between those two groups.
The maternal obstetrical characteristics in the subset of
those infants who were admitted to NICU or special care
nursery are summarized in Table 2. In these infants, the
most frequent indication for delivery was onset of labor
pain, in both late preterm and term infants. However, only
29.1% of the late preterm infants and 62.2% of the term
infants were delivered because of onset of labor in this
specific subset of newborns. The second most common
indication for delivery was rupture of membranes, in 28.8%
of late preterm and 19.8% of term infants (pZ 0.002). The
other indication for delivery included ante-partum hemor-
rhage or abruptio placentae (7.6% vs. 1.3%, late preterm and
term, p< 0.001), fetal distress (11.1% vs. 5.4%, p< 0.001).
In this subset of newborns, late preterm infants were
more likely to be delivered by Cesarean section than term
infants (76.1% vs. 36.2%, p< 0.001). Although the indication
for Cesarean section might have been multiple (e.g., ante-
partum hemorrhage and fetal distress), those documented
in themedical records in order of decreasing frequencywere
breech presentation, previous C-section, fetal distress, and
antepartum hemorrhage in late preterm infants, and
previous C-section, breech presentation, fetal distress and
antepartum hemorrhage in term infants. Also, as commonly
seen in obstetrical practice, those with multiple gestations
tend to deliver before term. Sixty-three (84%) of the 75 sets
of twins and all three sets (100%) of triplets were born before
completion of 37 weeks of gestation. It was also shown in our
study that mothers with complicated pregnancies, e.g.,
hypertensive disorder of pregnancy and diabetes, tend to
deliver before term. Table 3 depicts neonatal morbidities of
late preterm and term infants. The mean length of the
hospital stay in the NICU or special care nursery for all late
preterm infants was 17 days compared with 10 days for term
infants (p< 0.001). Late preterm infants had significantly
higher risk of developing respiratory complications than did
the term infants: RDS (2.6% vs. 0.02%), TTN (12.8% vs. 1%),
PPHN (0.4% vs. 0.03%), and pneumonia (2.8% vs. 0.6%).
Apnea events only occurred in late preterm infants (2.1% vs.
0%, p< 0.001). There was no difference in the occurrence of
air-leak syndrome between these two groups (0.3% vs. 0.1 %,
pZ 0.145).
Late preterm infants were more prone to have culture-
proven sepsis than term infants (0.7% vs. 0.2%, pZ 0.02),
but the difference was only seen in late-onset (0.5% vs.
0.1%, pZ 0.004) and not early-onset sepsis. In the early-
onset sepsis, there was one infant born at 34 weeks’
gestation who developed group B streptococcus infectionmission and mortality rate in late preterm and term infants.
Term (nZ 6507) p value*
ks (nZ 483) Total (nZ 914)
(20.9) 336 (36.8) 471 (7.24) < 0.001
3.5) 40 (4.4) 150 (2.3) < 0.001
.2) 3 (0.3) 5 (0.08) 0.03
Table 2 Maternal obstetrical factors of NICU/special care nursery admitted infants.
Late preterm Term
(nZ 611)
p value*
34 wks
(nZ 123)
35 wks
(nZ 130)
36 wks
(nZ 115)
Total
(nZ 368)
Indication for delivery
Onset of labor (n, %) 37 (30.1) 37 (28.5) 33 (28.7) 107 (29.1) 380 (62.2) < 0.001
Rupture of amniotic
membrane (n, %)
41 (33.3) 40 (30.8) 25 (21.7) 106 (28.8) 121 (19.8) 0.002
Antepartum hemorrhage/
abruption placentae (n, %)
11 (8.9) 11 (8.5) 6 (5.2) 28 (7.6) 8 (1.3) < 0.001
Fetal distress (n, %) 12 (9.8) 23 (17.7) 6 (5.2) 41 (11.1) 33 (5.4) < 0.001
Mode of delivery < 0.001
Cesarean section (n, %) 95 (77.2) 93 (71.5) 92 (80) 280 (76.1) 221 (36.2)
Vaginal delivery (n, %) 28 (22.8) 37 (28.5) 23 (20) 88 (23.9) 390 (63.8)
Indication for C-section
Breech presentation (n, %) 40 (32.5) 33 (25.4) 29 (25.2) 102 (27.7) 39 (6.4) < 0.001
Previous cesarean section (n, %) 17 (13.8) 16 (12.3) 21 (18.3) 54 (14.7) 51 (8.3) 0.002
Placenta previa (n, %) 6 (4.9) 10 (7.7) 10 (8.7) 26 (7.1) 8 (1.3) < 0.001
Elective C-section (n, %) 1 (0.8) 3 (2.3) 4 (3.5) 8 (2.2) 53 (8.7) < 0.001
Multiple gestations (n) 22 23 21 66 12 < 0.001
Twins (n) 20 23 20 63 12 < 0.001
Triplets (n) 2 0 1 3 0
Other complications
of pregnancy
Diabetes (n, %)y 6 (4.9) 6 (4.6) 7 (6.1) 19 (5.2) 15 (2.5) < 0.025
HDP (n, %)z 18 (14.6) 19 (14.6) 15 (13) 52 (14.1) 25 (4.1) < 0.001
Major congenital anomalies
of newborn (n, %)
7 (5.7) 8 (6.2) 11 (9.6) 26 (7.1) 34 (5.6) 0.343
*Total late preterm infants compared with term infants.
HDPZ hypertensive disorder of pregnancy; NICUZ neonatal intensive care unit.
y Including gestational and established.
z Hypertensive disorder of pregnancy including chronic hypertension, pregnancy-induced hypertension, and preeclampsia.
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and one with Escherichia coli infection, respectively.
Other morbidities that occurred more often in late
preterm than term infants included convulsion (0.8% vs. 0.1
%, p< 0.001), periventricular leukomalacia (PVL; 0.2% vs.
0.02%, pZ 0.04), feeding-related problems (2.2% vs. 0.4%,
p< 0.001), hyperbilirubinemia that required phototherapy
(14.4% vs. 3.2%, p< 0.001), and anemia requiring blood
transfusion (3.5% vs. 0.3%, p< 0.001). Metabolically,
hypoglycemia (3% vs. 0.4%, p< 0.001), temperature insta-
bility (0.44% vs. 0.05%, p< 0.001), and hypocalcemia (4.4%
vs. 0.2%, p< 0.001) all occurred more often among late
preterm infants than term infants.
The late preterm infants not only were more likely to
have PDA diagnosed after 72 hours of life (2.4% vs. 0.3%,
p< 0.001), their PDA were also more likely to cause
a hemodynamically aberration and needed medical and/or
surgical intervention (Table 4). Six of the 22 late preterm
infants who had PDA needed medical (three newborns)
and/or surgical (three newborns) intervention to alleviate
their symptoms caused by PDA.4. Discussion
This study showed that in our hospital, a medical center of
northern Taiwan with a level III NICU and around 4000annual deliveries, 18.6% of the inborn infants were born
preterm, and 61.3% of the preterm infants were born
between 340/7 and 366/7 weeks’ gestation. Thus, of all the
newborn infants delivered, more than one out of every ten
(11.4%) was born late preterm. Our results showed that
late preterm infants not only had a higher neonatal
mortality rate, they also had five times the risk of being
admitted to NICU or special care nursery, and they were
more likely to have hospital readmission during neonatal
period, as compared to term infants. From our study, we
also found that both neonatal mortality and the risk of
NICU or special care nursery admission proved to increase
for every week of decrease in gestational age, as they
were 0.2%, 0.4%, and 0.6% for perinatal mortality and 21%,
43%, and 74% for NICU or special care nursery admission if
born at 36, 35, and 34 weeks gestation, respectively.
Similar results were reported by Young and coauthors,11 as
the neonatal mortality of late preterm infants in Utah
being 0.38%, 0.5% and 0.8%, and by Esobar and others,8 of
25%, 54%, and 88% of NICU admission rate if born at 36, 35,
and 34 weeks’ gestational age. A large population-based
cohort study from the United States and Canada showed
that preterm infants are at high relative risks for infant
death.3 In our study, we discovered a hospital readmission
rate of 3.5% in our late preterm infants, as compared to
4.8% reported in the literature.12 Although late preterm
infants were more likely both to be admitted to NICU or
Table 3 Neonatal complications of late preterm and term infants.
Late preterm Term
(nZ 6507)
p value*
34 wks
(nZ 157)
35 wks
(nZ 274)
36 wks
(nZ 483)
Total
(nZ 914)
NICU hospital stay (mean  SD), d 19  10 18  14 15  12 17  12 10  10 < 0.001
Respiratory morbidity
RDS (n, %) 10 (6.3) 8 (2.9) 6 (1.2) 24 (2.6) 1 (0.02) < 0.001
TTN (n, %) 52 (33.1) 36 (13.1) 29 (6) 117 (12.8) 67 (1) < 0.001
PPHN (n, %) 1 (0.6) 0 (0) 3 (0.6) 4 (0.4) 2 (0.03) 0.003
Air-leak syndrome (n, %) 1 (0.6) 0 (9) 2 (0.4) 3 (0.3) 8 (0.1) 0.145
Pneumonia (n, %) 10 (6.4) 8 (2.9) 8 (1.6) 26 (2.8) 44 (0.6) < 0.001
Apnea events (n, %) 10 (6.4) 6 (2.2) 3 (0.6) 19 (2.1) 0 (0) < 0.001
Culture-proven sepsis (n, %) 1 (0.6) 4 (1.5) 1 (0.2) 6 (0.7) 10 (0.2) 0.002
Early onset (n, %) 1 (0.6) 0 0 1 (0.1) 2 (0.03) 0.268
Late onset (n, %) 0 4 (1.5) 1 (0.2) 5 (0.5) 8 (0.1) 0.004
Neurologic morbidity
Convulsions (n, %) 1 (0.6) 2 (0.7) 5 (1.0) 8 (0.8) 10 (0.1) < 0.001
PVL (n, %) 1 (0.6) 0 (0) 1 (0.2) 2 (0.2) 1 (0.02) 0.042
IVH (n, %) 1 (0.6) 0 (0) 0 (0) 1 (0.1) 0 (0) 0.123
Metabolic morbidity
Hyperbilirubinemia needing
phototherapy (n, %)
53 (33.7) 42 (16.8) 1 (6.8) 132 (14.4) 209 (3.2) < 0.001
Hypoglycemia (n, %) 11 (7.0) 9 (3.3) 9 (1.9) 29 (3) 25 (0.4) < 0.001
Temperature instability (n, %) 1 (0.6) 2 (0.7) 1 (0.2) 4 (0.44) 3 (0.05) < 0.001
Hypocalcemia (n, %) 18 (11.5) 12 (4.4) 10 (2.1) 40 (4.4) 12 (0.2) < 0.001
Feeding difficulty (n, %) 4 (2.5) 8 (2.9) 8 (1.6) 20 (2.2) 25 (0.4) < 0.001
Anemia needing blood
transfusion (n, %)
13 (8.2) 11 (4) 8 (1.7) 32 (3.5) 21 (0.3) < 0.001
*Total late preterm infants compared with term infants.
IVH Z intraventricular hemorrhage; NICUZ neonatal intensive care unit; PPHNZ persistent pulmonary hypertension; PVLZ periven-
tricular leukomalacia; RDSZ respiratory distress syndrome; SDZ standard deviation; TTNZ transient tachypnea of newborn.
Morbidity of late preterm infants 175special care nursery and to have hospital readmission, the
hospital readmission rate of those discharged from NICU or
special care nursery was not different between late
preterm and term infants in our study (2.3% and 2.1%,
respectively).
Late preterm infants in our study were found to have
more neonatal complications compared to full-term
infants. Nearly 19% of late preterm infants in our study
had clinical symptoms of respiratory distress, and the
etiologies included RDS, TTN, PPHN, pneumonia, and air-
leak syndrome. Understandably, all the above etiologies
other than air-leak syndrome were seen more often in late
preterm than in term infants. Birth in the absence of laborTable 4 Cardiovascular system of late preterm infants and term
Late preterm in
34 wk (nZ 157) 35 wk (nZ 274) 36 w
PDA (n, %) 5 (3.2) 8 (2.9) 9 (1
PDA needing
intervention (n, %)
1 (0.6) 3 (1.1) 2 (0
Complex CHD (n, %) 2 (1.2) 0 (0) 2 (0
*Total late preterm infants compared with term infants.
CHDZ congenital heart disease; PDAZ patent ductus arteriosus.and hence lack of clearance of lung fluid, or relative defi-
ciency of pulmonary surfactant due to immaturity could all
be key factors for respiratory distress of late preterm
infants.13 In this study, we noted that 2.2% of the late
preterm infants experienced apnea events, and the risk of
apnea does increase with decrease of every week in
gestational age from 36e34 weeks. No term infants expe-
rienced apnea events in our study.
Extremely premature infants are considered immune-
deficient and have a significantly higher risk of infection
than term newborns. However, the ontogeny and sequences
of maturation of the immune system during late preterm
gestation has not been well studied and remains unclear.14infants.
fants Term (nZ 6507) p value*
k (nZ 483) Total (nZ 914)
.9) 22 (2.4) 22 (0.3) < 0.001
.4) 6 (0.7) 2 (0.03) < 0.001
.4) 4 (0.4) 5 (0.07) 0.003
176 M.-L. Tsai et alWe found that late preterm infants had three times higher
risk of culture-proven sepsis as compared to full-term
infants, but the difference was seen in late-onset sepsis
only. This could very well have resulted from longer
hospital stay of late preterm infants and lead us to the
assumption that beyond 34 weeks’ gestation, passage of
maternal immunoglobulin and the fundamental immunity is
likely to be completed.
High risks of variable metabolic aberrations in late
preterm infants make them physiologically unfit to leave the
maternal utero-placental unit. Mechanisms to cause such
metabolic symptoms are often interrelated. For example,
late preterm infants suffered from temperature instability
because of relatively immature epidermal barrier, a higher
body surface area to weight ratio, and increased heat loss
from frequent delivery room interventions.15 In turn, hypo-
thermia, along with immature hepatic glycogenolysis,
limited enteral intake due to gastrointestinal immaturity,
and poor suction-swallow coordination can lead to hypogly-
cemia. In our study, late preterm infants had significantly
higher risks of temperature instability, hypoglycemia,
hypocalcemia, and hyperbilirubinemia needing photo-
therapy than term infants. Hyperbilirubinemia was reported
as the major reason for hospital readmission in late preterm
infants.8,16
There was also a remarkable risk of neonatal neurologic
disorders noted in our late preterm infants, specifically
seizure and periventricular leukomalacia. This puts the late
preterm infants at risk for impaired long-term neuro-
developmental outcome. In fact, cerebral palsy, develop-
mental delay, and mental retardation in early childhood
and unfavorable early-school age performance in late
preterm infants have been reported.17,18
Physiologic closure of the ductus arteriosus relies on
a postnatal increase in arterial oxygen tension and
a decline in pulmonary vascular resistance. In our study,
late preterm infants were more likely to have PDA diag-
nosed after 72 hours of life, and hemodynamically signif-
icant PDA that required intervention. In normal full-term
neonates, constriction of the ductus usually results in
functional hemodynamic closure soon after birth19; by
contrast, closure is delayed in premature babies, because
of the thinner muscular media of the ductus and continued
response to prostaglandin E2 and nitric oxide.20,21 What
we observed of PDA in late preterm infants might repre-
sent the vascular immaturity in this population, or it could
have arisen from perpetuation of hypoxia secondary to
pulmonary disorders that late preterm infants also
suffered from.
This study is limited due to its retrospective nature.
One major defect in such study design could be that all
information was based on medical records of this medical
center. If any infants born in this hospital later on were
admitted to our hospitals for medical care within 1 month
of age, discrepancies in the results of this study could
have been caused due to selective bias. The rates of
morbidity and mortality would be underestimated within
both groups due to lack of complete follow-up. And
because of such pitfall in study design, we were only able
to examine relevant obstetrical details in the cohort of
mothers whose infant were admitted to NICU or special
care nursery.In this cohort of patients, the most common reasons for
delivery of an infant late preterm was onset of labor and
rupture of amniotic membranes. There was no data to
support that interventions to delay delivery of the late
preterm fetus would lessen these morbidities.22,23 Although
as of the latest ACOG guideline, delivery is recommended
when premature rupture of amniotic membrane (PROM)
occurs at or beyond 34 weeks of gestation,24 there have
been increasing controversies in aggressive versus conser-
vative obstetrical management in PROM during late
preterm gestation.25 It is prudent that decision-making with
the early delivery of late preterm infants should be
weighed against the risk for neonatal and maternal
morbidity, but substantial progress in the care of preterm
infants as a whole in the past decades had possibly attrib-
uted to a more cavalier obstetrical approach in the situa-
tion of late preterm delivery. However, there has been
accumulating evidence of detrimental neonatal or long-
term outcome in late preterm infants.
It is also clear that pregnancy complications themselves
that result in late preterm delivery may by adversely affect
neonatal outcome independently of late prematurity.
However, due to our study design, we were not able to
distinguish between the effects were from maternal
obstetrical factor or dysmaturity of late preterm infant per
se. Shapiro-Mendoza and colleagues26 reported that inde-
pendent effect of late preterm birth on newborn morbidity
was nearly sevenfold that of the independent effect of any of
the selectedmaternal medical conditions, and that newborn
morbidity increased greatly if combined with maternal
medical conditions, especially antepartum hemorrhage and
hypertensive disorders. On the other hand, a study by Mel-
amed and coauthors27 revealed that low-risk, spontaneous,
singleton, late preterm deliveries were still independently
associated with an increased risk of neonatal morbidities.
Our study is the first to examine prevalence and
morbidity of late preterm infants in Taiwan, and our find-
ings support the fact that consistent with what’s observed
in other developed countries, late preterm delivery has
a significant local prevalence, and it is associated with
considerable neonatal complications.
In conclusion, in this first study focused on late preterm
infants in Taiwan, we found high prevalence of late preterm
deliveries, and that late preterm infants are at consider-
able risk for neonatal mortality and morbidities. The results
of this study emphasize the importance of judicious
obstetrical decision-making when considering late preterm
delivery and the need to set up anticipatory clinical
guidelines for the care of late preterm infants.References
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